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16. ABSTRACT (Limkt to 1400 spaces, Le.. spproxdmstely 15 single-spaced typewriten lines)

On July 20, 2003 at 1328 Salem Unlt 1 reactor tripped automatically due to generator protection and turbine
trip. The cause of this event was an indicated ground fault on the S00KV 1-5 bresker which caused protective
relaying to actuate which resutted in isolating the Unit 1 generator causing a generator and turbine trip which
lead to a reactor trip. In addition, loss of bus section 1 caused the loss of the 14 station power transformer
(SPT) which was feeding the 1B and 1C vital busses. The 1B and 1C vital busses transferred as designed to
the 13 SPT, which was feeding the 1A vital bus. In addition, three of the Circulating Water (CW) pumps
transferred to the 13 SPT as designed. As a result of the event, the 4KV vital bus voltages dropped below the
second level undervoltage setting of 85.1%. Voltage on the Salem Unit 1 4KV vita!l busses did not recover to
the reset setpoint before the relay timeout caused the relay logic to separate the vita! busses from offsite
power. The Emergency Diess! Generators (EDG) started and loaded as expected and all systems responded
as designed. Salem Unit 2 responded as expected throughout the transient.

An Unusual Event (UE) was declared at 1401 due to a loss of offsite power for greater than 15 minutes to the
vital busses. The UE was exited at 2201 after restoring normal power to the Unit 1 vital busses.

Troubleshooting of the 1-6 breaker "Breaker Failure Scheme" circultry found a shorted cable. The "Breaker
Fallure Scheme" circuitry was repaired using spare conductors to restore the 1-5 breaker to gervice. The
automatic transfer of Circulating Water busses was temporarily disabled to permit plant restart.
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PLANT AND SYSTEM IDENTIFICATION
Westinghouse - Pressurized Water Reactor

Reactor Protection System {JC}*
Switchyard System (FK)
500KV breaker (BKR)

* Energy Industry Identification System (EIIS} codes and componant function identifier codes appear as
{SS/CCC)
IDENTIFICATION OF OCCURRENCE

Event Date: July 20, 2003
Discovery Date: July 28, 2003

CONDITIONS PRIOR TO OCCURRENCE

The plant was in MODE 1 (POWER OPERATION) at the time of the event. No other structures, systems or
components were inoperable at the start of this event that contributed to the event.

DESCRIPTION OF OCCURRENCE

On July 29, 2003 at 1329 Salem Unit 1 reactor tripped automatically due to Generator Protection and Turbine
Trip. A short circult in the ground fault protection circuitry on the 500KV 1-6 breaker (BKR) caused protective
relaying to actuate which resutted in isotating the Unit 1 generator causing a generator and turbins trip which
led to a reactor trip. The actuation of the S00KV 1-5 breaker protective relaying results in a loss of 500KV bus
section 1 and isolation of the Unit 1 generator from the transmission network. The Isolation of bus section 1
caused the loss of No. 2 station power transformer (SPT) resulling in the loss of Unit 1 non-vital busses *F° and
*G". In addition, loss of bus saction 1 caused the loss of the 14 station power transformer (SPT) which was
feeding the 1B and 1C vital busses. The 1B and 1C vital busses transferred as designed to the 13 SPT, which
was feeding the 1A vital bus, The loss of 14 SPT also caused three of the Circulating Water (CW) pumps to
transfer to the 13 SPT as designed. As a result of the event, the 4KV vita! bus voltages dropped below the
second level undervoltage setting of 85.1%. Voitage on the 4KV busses did not recover 1o the reset setpoint
before the relay timeout caused the relay logic to separate the vital busses from offsite power. The Emergency
Diesel Generators (EDG) started and loaded as expecied. Salem Unit 2 responded as expected and remgined
at power.

An Unusual Evert (UE) was declared at 1401 due to a loss of offsite power for greater than 156 minutes to the
vital busses. The UE was exited at 2201 after restoring normal power to the vital busses.
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DESCRIPTION OF OCCURRENCE (Continued)

Unit 1 responded as expected except for the fallure of the 13 8PT to recover voitage. Degraded voitage relays
cleared the bus and loaded the vital buses on the EDGs. The EDGs performed as designed,

ANALYSIS OF OCCURRENCE

The inttiating fault was identified as a 500KV breaker 1-5 breaker ground relay "B phase target. |
This fault invokes the “Breaker Fallure® scheme and isolates the 1-5 breaker from the 500KV grid. Isolating the
1-5 breaker causes the Unit 1 generator to be isolated from the S00KV grid and de-energizes bus section 1.
Troubleshooting found a current transformer (CT) control cable “B" and “C" phase conductor for breaker 1-5
shorted and grounded together. Breaker 1-6 was tested and found to operate comrectly. Bus relays were
checked and were in calibration.

Loss of 500kV bus section 1 results in loss of the 500KV grid to No. 2 and No. 4 station power transformers
(500/13.8KV). Loss of No. 2 Station Power Transformer results in loss of “{F" and "1G" Group Buses {non-
vital). Loss of No. 4 station power transformer results in loss of 14 and 23 station power transformers
(13.8/4.18KV). Unit 1 14 CW pump bus, 1B and 1C vital buses also auto-transfemred to 13 station power
transformer as designed; however, 4kV secondary voltage did not recover above the degraded grid reget value
of 97% of 4160. Afier approximately 13 seconds the 85% UV relays timed out and SEC Mode 2 actuation
occurred and the Unit 1 EDGs started and picked up vital loads.

The separation of the Unit 1 vital buses from the off-gite power source occurred due to the combined transfer o!L
the 14 Circulating Water pump bus and the 1B and 1C vital buses to the 13 station power transformer.

Transfer of these bulk loads caused a grester than previously analyzed voltage drop on the SPT secondary.
This in tum caused the 85% second level of under voltage protection relays to operate and time out before the

transformer secondary voltage could recover above the relays’ reset value of 97% or 4035 volts. Based on
Plant Historian data, the bus voitages did recover to approximately "A° 4021 volts, “B" 3986 volts and “C" 4011
volts prior to geparation from offsite power.

The automatic transfer of the CW busses between SPTs (breaker 1CWBAD) was disabled to prevent a
recurrence of separation from the preferred power source. The reduction of non-vital loads from buses
(approximately GMVA total load) during bus transfers would allow voltage recovery to higher values. The
automatic transfer of Circulating Water Busses was disabled for Unit 1 and Unit 2. An operability determination
was issued to address the condition pending permanent comrective action. In addition, the lower operating limit
of the Salem Unit 1 and Unit 2 vital busses was raised from 4.220KV to 4.275KV, basedon revised
calculations, to account for non-conservative calculation bias and other non-conservatisms.

The apparent cause of the failure of the safety busses to transfer as expecled was Inadequate calculations that
supported the switchyard modifications made in 1892 to permit CW bus transfer.
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CAUSE OF OCCURRENCE

The apparent cause for this event was fallure of a current transformer (CT) control cable "B" and "C”® phase
conductors that were shorted and grounded together for the 1-6 S00KV breaker leading to actuation of the
protective relaying for this breaker. The apparent cause of the faillure of the safety busses to transfer as

expected was Inadequate calculations that supported the switchyard modifications made in 1892 to permit CW
bus transfer.

PREVIOUS OCCURRENCES
A review of reportable events in the last two years did not identify events of a similar nature.

SAFETY CONSE CES AND IMPLICATIONS

There were no safety consequences associated with this event since all safety systems other than offsite
power functioned as designed and operating procedures were adequate and property implemented.

This event constitutes a Safety System Functional Fallure (SSFF) as defined in NEI 89-02.

CORRECTIVE ACTIONS

1. The fault was isolated to the 1-5 Breaker "Breaker Failure Scheme" circuitry, the ring bus was
restored and offsite power was restored to plant busses.

2. Troubleshooting of the 1-5 breaker "Breaker Failure Scheme” circuitry found a shorted cable.

The "Breaker Failure Scheme” circultry was repaired using spare conductors to restore the 1-5
breaker to service.

3. The automatic transfer of Clrculating Water Busses was disabled for Unit 1 and Unit 2. An

operability determination was issued to address the condition pending permanent comective
action.

4, The lower operating limit of the Salem Unit 1 and Unit 2 vital busses was raised from 4.220KV to
4.276KV.

5. The extent of condition of the “Breaker Failure Scheme” circuitry failure and inadequate design
calcufations will be evatuated for Salem Unit 1, Unit 2 and Hope Creek.

COMMITMENTS

The corrective actions cited in this LER do not constitute commitments,
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